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Abstract 
In this study, it is aimed at investigating Science Teachers’ insights toward applicability of Marbling Art Activity (MAc) for 
teaching of chemical concepts in Science and Technology Course (STC). Consequently, workshop about MAc is organized in 
Izmir, Turkey, 2008. Data are gathered by action research technique and resolved by content analysis technique in qualitative 
research methods. Participants are Science Teachers (n=22). Teachers suggest that integration of art and science with MAc can 
be developed through educational workshops adding to STC and the lacking of integration art and science is related with national 
economic-technological variations, socio-cultural and religious beliefs. 
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1. Introduction 
Art and science are inseparable vital parts.  Science deals with facts and knowledge consisting of human 
perception during life. Art plays important role to convert those facts and knowledge from area of perception to area 
of emotion (Caranfa, 2001). Scientific fact is verifiable, applicable and repeatable. Artistic fact is based on things, 
ideas and feelings toward material (Lembach, 1974). Integrating of art and science is not a new case for continual 
research conditions of developing new technology and knowledge world. The inception of the bridge between art 
and science is to reach up to 1960s (Bliss, 1985). The words art and science are commented separately on owning 
meanings, but they express human activities. Art and science make different ways of brain to run. In this way, 
different meanings between art and science are integrated to run other ways of brain (Garoian and Mathews 1996). 
Through integrating art and science, people express thoughts, feelings and perceptions; show relationships and 
changes; to make explanations and predictions (Nelson and Chandler, 1999). 
Marbling art activity (MAc) is a sample activity in integrating art and science. The partnership of art and 
science is to use some properties of solid and liquid materials (Wein, 2007). The process of marbling art activity 
consists of using art and science principles. Marbling art activity is a visual art of decorating materials such as paper, 
fabric, glass and ceramic using colored dyes floated on a high density (i.e. gelatinous water) liquid (Kucinkas, Lee 
and Banister, 2007). MAc is to include scientific principles such as surface tension, density, preparing solution, 
dyeing or coloring process, chemical bonds, adsorption, drying, hands-on practice, particulate nature of matter.   
In  the  eighth  century,  the  discovery  of  the  Japanese  of  floating  oil  on  water  was  to  show  the  way  to  
marbling art activity.  The product of specialized marbling art activity was begun with using colored oils on water 
which  is  adjusted  density  and surface  tension.  After  a  few design  of  floating  oils  on  water,  they  were  transferred  
from the water to a piece of paper by adsorption concept. Marbling art activity was very popular visual art for ‘the 
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book cover’ in Persia and Turkey. Europe took an interest in this art by the 15th century. Then the development of 
marbling art activity was to increase in the late 19th century (Grambo, 1994; Dedic, 1997; Kucinkas et al., 2007). 
Marbling art activity was called as ‘Ebru’ in Turkey. Ebru as the Turkish word means clouds. Moreover, Ebru or 
marbling art activity was described as water face painting (Martin, 2005).   
The aim of this study is to get the views of Science Teachers about the applicability of marbling art activity 
in Science and Technology Course, its advantages and instructiveness. Furthermore, its aim is to question the 
common points of science and art, to reveal the expectations of teachers and to search the contribution of science to 
art by considering the views of teachers.    
2. Method 
This study is designed by the action research technique from the qualitative research methods. This 
approach facilitates transferring the research results toward application while putting together research and 
application. The action research technique is process-oriented and the data is gathered into research environment 
(YÕldÕrÕm and Simsek, 2005). In this context, a two-day long science and art workshop is organized for the Science 
teachers in Buca, Izmir. It takes 16 hours and marbling art activity is used for some objects toward Science and 
Technology Course (STC). On the first day, theoretical principles about marbling art activity, and on the second 
day, the relationship between marbling art activity and STC and applications of marbling art activity are dealt with. 
2.1. Participants 
The participants in this study are 20 volunteer Science teachers working in Buca, Izmir. Among these 
teachers five volunteer teachers are interviewed with a semi-structured interview form after getting their permission. 
2.2. Data Collection 
Data is collected with a semi-structured interview form consisting ten open-ended questions. This form 
aims at getting Science teachers’ opinions through using marbling art activity in STC and in order to provide the 
content validity, open-ended questions are arranged by proposals of nine experts in the department of Science 
Education, Fine Arts Education and Educational Sciences. Data collecting process is designed by the workshop and 
the interview. The interview process includes the statements about marbling art activity of the teachers. Interviewing 
with five teachers, main qualitative data of study is gathered by semi- structured interview form and a digital voice 
recorder. 
2.3. Data Analysis 
Data is analyzed with content analysis technique. The aim in content analysis is to reach common themes 
from data and to find a relationship among themes. In content analysis, common themes are the gathering of similar 
data under certain codes and commenting on these codes to help the readers understand them (Filbeck, 2005; 
YÕldÕrÕm and Simsek, 2005; Gokçe, 2006). In this study, the recordings of the interviews are turned to written text. 
Common themes are gotten after the interview texts are coded by three lecturers from Primary School Science 
Department at Educational Faculty of Dokuz Eylul University and these common themes are grouped according to 
the questions in the semi-structured interview form. The frequency of codes from the data in the texts are turned to 
frequency tables and commented. Moreover, teachers’ expressions about the interview are given in these tables. The 
names of the teachers are hidden by giving them codes like t1, t2.   
The internal validity of the semi-structured interview form for the science and art workshop using marbling 
art activity about the objects of STC is provided by the recommendations of two lecturers at from Primary School 
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Science Department at Educational Faculty of Dokuz Eylul University. On the other hand, the external validity of 
research data is constituted by the same experts coding them according to the content analysis technique and 
describing in detail. In order to confirm the reliability of the negotiations towards the opinions of experts an 
encoding key is composed. 
The reliability of the interviews is provided by examining the conformity percentages and correlations among 
the markings of the two experts’ for the coding key. Five coding keys are given to both experts separately. Experts 
are requested to read the interview texts of each participant in order independently and mark the common themes in 
the interview encoding key of each participant that match the themes of the interview text. After that, similar and 
different frequencies for the themes are found according to the encoding key themes of the two experts for each 
participant. 
The percentage of conformity is calculated by rating the total selected theme number with the frequency of 
common themes in the coding key of the experts for each participant. For each participant the mean of the 
percentage of conformity is found as 81%. In addition, correlation values are calculated considering the total number 
of signs of two experts for each participant, and this value is found as 0.84. Conformity over 70% is considered 
adequate for reliability of the research (Paulson, Paulson and Mayer 1991). Furthermore, as the correlation values of 
are over 0.70’s, it shows that the reliability of coding is highly correlated. 
Sub-themes which are created by experts by coding after the validity and reliability studies, are grouped 
under a common theme under semi-structured interview questions, and interpreted with the frequency tables with 
some statements of the students. 
3.      Findings 
The findings of the research are described with a summary of nine different themes which are constituted 
from the science teachers' opinions of science and art workshop in which marbling art activity was used in 
association with the objects of science and technology. These themes are; the workshop content, the workshop 
expectations, the benefits of the workshop, science and art partnership, the dissimilarity of science and art, the 
applicability of science and marbling art activity, the recommendations and concerns of the workshop, the 
instructiveness of science together with marbling art activity, the opinions of teachers about the contributions of 
science to art. 
Table 1. Teachers’ Opinions about the Content of the Workshop 
 
 Theme Codes f Opinion 
Very nice, beneficial, 
positive, contributive, 
interesting, instructive. 
5 
Useful in Course 2 
Science and Art 
Association 2 
Application Concern 2 
1.
 O
pi
ni
on
s a
bo
ut
 th
e 
co
nt
en
t o
f t
he
 w
or
ks
ho
p 
Cannot associate,  
 Hesitate,  
Cannot imagine,   
Not understand 
2 
-…Certainly. I have been in such a workshop for the first time…It is really very good. 
Science and art are parallel elements…..I have already guessed that the workshop might 
be so related to science and art. However, I had a concern about how I could carry out 
this to my students…(t1) 
-…I find it useful. We can also use this in our classes. Activities we did during the 
workshop were very good. Honestly I hadn’t known what we would come face to face in 
the workshop before. Now we understood it better…(t2) 
-…I think this is really useful for teachers….I think this will contribute more positively 
to their course. Before the workshop I had the same idea as the content of the workshop 
that science and technology classes would be supported with visual art or the first time 
activities. I had some information about the content of the workshop. I had read some 
articles about it before…(t5) 
-…this is an enjoyable approach both for students and teachers from the point of the 
integration of science classes… for this, this workshop is very important…(t4) 
….This  workshop  was  useful  for  us.  A  different  point  of  view…  When  we  were  first  
informed, we had some doubts if only art teachers would join the workshop. We couldn’t 
visualize it. Then it didn’t seem so meaningful…(t3) 
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In Table 1, science teachers’ opinions are given according to content of the workshop. Their opinions are 
given in five common codes with their statements. These teachers emphasize that this workshop is useful, good and 
interesting for students and helps them learn, and it has positive contributions to learning. Some teachers express 
their concerns about marbling art activity and they states that they can not associate the art subject with their classes. 
Table 2. Teachers’ Expectations after the Workshop 
 
Theme Codes f Opinion 
Science and Art can be 
Integrated 4 
2.
 E
xe
ct
at
io
ns
 a
fte
r t
he
 W
or
ks
ho
p 
Learning a New Model 3 
 
-…When I go to my school, my first job will be to teach students in such a way that I 
integrate my subject with art activities… (t1)  
-..I have seen that visual arts activities can be used in science and technology course. I 
have never been able to make such an association before…I have seen that they are 
closely integrated… (t2) 
-...  I  have  learnt  new  methods  that  I  can  use  in  my  classes.  I  didn’t  have  much  
information about how visual art activities could be associated with science and 
technology classes and how such activities could be done in those classes. I think that I 
can use such activities in my classes if there is enough time and possibilities. (t5) 
-…I was thinking to myself that this workshop would be more difficult, but when we did 
the activities. I saw that this was not as difficult as I thought… (t4) 
-...First of all, as a teacher we learnt that we locked information about the subject. Now I 
feel that I don’t have enough information about it… (t3) 
 
 
In Table 2, science teachers’ expectations from the workshop are given. Their opinions are given in two 
codes with their statements. The teachers emphasize that their expectations that it is possible that science and art can 
be integrated and be carried out in their classes. 
Table 3. Teachers’ Opinions about the Benefits of Application after the Workshop. 
 
Theme Codes f Opinion 
Science and Art are 
Important 3 
3.
 B
en
ef
its
 o
f A
pp
lic
at
io
n 
af
te
r t
he
 
W
or
ks
ho
p 
Being Applicable 4 
-...  There is a good saying of Ataturk. Ataturk said ‘A nation without art means it  lacks 
one of the life veins.’ And emphasized the importance of art by this saying…(t1)  
-….It has been good that we too have had some practice. I can carry out these (activities) 
in my classes when I find the material. My students will enjoy doing such activities… 
(t2)  
-….I think the workshop has made the teachers have a new point of view in which they 
can create science and new activities in their classes…(t5) 
-….If  we  carry  out  these  activities  for  our  students  -  I  think  most  of  us  will  –  the  
activities will be useful for our students. I think we have become rich in teaching…(t3) 
 
In Table 3, teachers’ opinions about the benefits of the workshop are given. Their opinions are given in two 
codes with their statements. The teachers express that the workshop is important for science and art and marbling art 
activity can be carried out in science classes. 
Table 4. Teachers’ Opinions about the Association of Science and Art after the Workshop  
 
Theme Codes f Opinion 
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Associated, Intertwined 4 
4.
 S
ci
en
ce
 a
nd
 A
rt 
A
ss
oc
ia
tio
n 
Useful 4 
-…It is necessary to have the knowledge of science and technology to protect the 
historical remains…Undoubtedly, art without science and science without art cannot be 
thought of. It was art which saved human beings from the darkness of the middle ages. 
This thought got science to get better. I think the more science progresses the better art 
gets…(t1) 
-…I have learnt that they are (science and art) associated. If we can associate what we 
have learnt during the conference with our students, this will be more useful…(t2) 
-…In my opinion, science should be supported in some subjects with arts activities. For 
those students who have the knowledge of art can express them better… I think this will 
help students. To me, when science progresses, it will have an important influence on art. 
When the students who are interested in art are given the opportunity to learn science 
earlier, they can accomplish bigger jobs in the future. Science and art progress together… 
(t5) 
-…Science and art, in fact, are integrated and always together…. We see art in every 
aspect of our life… We know that the great artists of the past were also interested in 
science and were successful in science… This can be possible today. I think they have 
many points in common… Every artist should have the knowledge of science in their 
own field. Every person who is interested in science should follow the developments in 
art…(t4) 
 
In table 4, teachers’ opinions about the association of science and art are given. Their opinions are given in 
two codes with their statements. The teachers emphasize that science and art are integrated and common and they 
are helpful to each other by depending on the activities during the workshop.  
Table 5. Teachers’ Opinions about the Dissimilarity of Science and Art after the Workshop 
 
Theme Codes f Opinion 
Technology, Industry, 
Economy  2 
Religious Belief 1 
5.
 T
he
 D
is
sim
ila
rit
y 
of
 S
ci
en
ce
 a
nd
 A
rt 
Lack of Education 3 
-…there is no doubt that this stems from the condition that we haven’t been able to be an 
industrial country… In industrial countries art has been ahead of others. Unfortunately, 
we  have  not  been  able  to  an  industrial  country.  I  f  you  cover  beauties,  art  does  not  
progress. Science does not progress, either. If you have a close look at it, you can see that 
in underdeveloped countries, science and art have not progressed…(t1) 
-…there might be awareness. We, too, are unaware of it...(t2) 
-…the reason for this might be the way in which the education of science and art has not 
been given together...(t5) 
-…to me, the reason for this is technology. Since the progress in technology is very fast, 
cultural progress has not been able to keep up with this progress in technology. Art has 
not  been  able  to  keep  up  with  this  pace,  either.  Namely,  the  technological  progress  in  
which most things are made by machinery and human labor is out of discussion does not 
support art. Science has been progressing fast while art operates slowly in cultural 
meaning. I think the integration between science and art might have been disrupted 
because of this…(t4) 
-…today science and art look completely different from each other. In today’s world 
scientists are unaware of artists and artists are not interested in science. Scientific work 
has the effect which increases the creativity in art…economic development is related to 
education, and we come to this conference to see if visual art can be associated with 
education. We are the people who have been educated in that way. We are still educated 
in the same way. The key to this looks education…(t3) 
  
In Table5 science teachers’ opinions about the dissimilarity of science and art are given. Teachers’ opinions 
are given in three codes with their statements. Depending on the workshop activities, teachers explain that the 
reason why science and art have been dissimilar until today is technology, industry, economy, religious beliefs and 
the disintegration of science and art activities at schools. 
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Table 6. Teachers’ Opinions about the Application of Science and Art after the Workshop 
 
Theme Codes f Opinion 
Applicable 5 
Instructive 3 
Should be Included in 
the Program 2 6
. T
he
 A
pp
lic
ab
ili
ty
 o
f S
ci
en
ce
 a
nd
 A
rt 
Teachers Should be 
Trained with 
 In-service Training 
2 
-…I say this can be carried out, but we can experience a time problem.  Perhaps the time 
problem will be overcome when this is included in the program. It will be very good to 
carry out. It will be very convenient to use visual art in science and technology classes. 
The Ministry of Education should do some work about it. In other words, a child should 
be able to improve his hand skills in science and technology class and besides he should 
be able to know about matter… Our students will also have vocational education without 
realizing. For our children’s manual skills will be improved in visual art classes. They 
can easily associate the materials they use in classes with daily life. I will definitely carry 
out these because children will tell their families and environment what they learn during 
the course and when they go to vocational schools they will remember what they have 
learnt…(t1) 
-….some material problems can be experienced in schools where there are no 
laboratories. These can easily be carried out especially in those schools where there are 
labs. Classes shouldn’t be too crowded. These could be carried out in classes with 25-30 
students. These could be easily carried out by making students bring some materials in 
classes. It would be nicer to have students do these. In this way, they can understand 
science course better, and their learning would be more permanent. This would be useful 
since children will learn by doing and experiencing… My course will be more enjoyable. 
Learning will become more permanent… Students will be happier…(t2) 
-…I think that using these methods and activities will be more instructive and 
permanent… As I have just mentioned, visual arts activities should be used as an 
alternative in science and technology classes. Maybe it would not be used in every 
subject because of the limited time, but I think using these activities in science and 
technology classes is very important to make the learning in students permanent. To me, 
there will be no problem about implementing. This can certainly be carried out. With 
these activities the subject is initiated to some extent to students of every level of 
intelligence. I think there is one to one correspondence between these and objects. In this 
way more permanent learning can be achieved. I think objects can be obtained one to 
one…(t5) 
-…visual arts and science sound good, I think these two can be used. However, teachers 
should really be instructed in this subject. This subject should be included in yearly 
plans. About this, some work can be done by the ministry of education. Visual arts 
activities should take part in science books. I think, this could be well implemented when 
it is well planned. This will attract students’ attention and help them better understand 
since they are involved in activities and they feel when they are doing the activities. This 
should be well planned. This study should be included in the Ministry of Education 
program with pilot applications. I think, such workshops should be widespread. This 
application should become widespread with pilot schools and data from these pilot 
schools can be compared… The aim is to help students to objects of science and 
technology course benefits. Art shouldn’t be ahead of science. I think this would be 
useful. Even if it cannot be used in all subjects of science and technology course, it can 
be used in some of its subjects. This can increase the involvements of the students who 
have visual intelligence in science and technology course. Even one activity can be 
effective in students’ interest for this course. Marbling method could be applied. It is not 
so time consuming…(t4) 
-…when we talk about art, we directly think officially. Teaching visual arts should be 
given especially to science and technology course…To me, there is no obstacle and it can 
easily be applied…It might be difficult to adapt it to all the subjects and units. It can be 
adapted  to  some  units.  I  will  definitely  carry  out;  the  marbling  art  activity  was  very  
enjoyable. I could apply it…(t3) 
 
In Table 6 science teachers’ opinions about how these workshop results can be carried out in science and 
technology course are given. Their opinions are given in four codes with their statements. The teachers stress that 
these activities in the workshop can easily be carried out in science and technology course, they are instructive and 
this subject can be made widespread by including such activities in teaching programs giving teachers in-service 
training in such workshops. 
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Table 7. Teachers’ Suggestions and Concerns about Science and Art Application after the Workshop 
 
Theme Codes f Opinion 
Teachers should be 
Given Ready-made 
Samples  
1 
Class Management 2 
Should have Less 
Student 3 
Teachers should be 
Given Workshops 1 
There should be a 
Laboratory 2 
There should 
be Enough Material 2 
7.
 S
ug
ge
st
io
ns
 a
nd
 C
on
ce
rn
s 
Time 3 
-…teachers should be given ready-made samples … F classes have less students such as 
30, activities will be very good. In these activities there is nothing dangerous to students. 
If there is something dangerous it could be prevented when we group students…(t1) 
-…classes should be less crowded. There should be a laboratory. ..lack of material…(t2) 
-…I have a concern about material. I also have concern about whether students can 
understand the subject that they should learn. Students might not understand the objects. 
If these are carried out during the course, this may cause us to lose time…(t5) 
-… it might cause problems in crowded classes. I think students could be made to buy 
some material, when it is so, I may have an economic concern. If the school and students 
have financial problems, we will experience some problems applying visual arts 
activities. I might have a problem with class management. Students might destroy the 
discipline of the classroom. I feel concerned about time, financial situation and class 
management…(t4) 
-…students will make their clothes dirty, it will cause a discharge of energy in them, 
class management problem, should be given with group work studies… this workshop 
should be given to all science teachers…(t3) 
 
 
 In table 7 teachers’ suggestions and concerns about Science and Art application after the workshop are 
given. Their opinions are gathered under 7 common codes and presented. Teachers point out that they have concerns 
about the application of marbling art activity such as working with crowded classes, indequate materials and time. 
Table 8 Teachers’ Opinions about Teaching Science and Art after the Workshop  
 
Theme Codes f Opinion 
Intensifier 4 
Visual Effect in 
Learning 2 
8.
 T
he
 in
st
ru
ct
iv
en
es
s o
f S
ci
en
ce
 a
nd
 
A
rt 
To
ge
th
er
. 
Permanent Learning 4 
-... We are talking about learning by doing and experiencing. Children enjoy learning by 
seeing doing and experiencing in these activities. Talking about good works to their 
families and friends means revising the same subject for a student. Learning requires 
repeating. Thus, a child does not need to study his course again since he has already 
talked about his course to his family. Such a technique accelerates learning...(t1) 
-...In  classrooms  we  came face  to  face  with  children  of  different  level  of  intelligence  –  
so, when there are especially those students who have visual intelligence in the 
classroom, combining this with science is very important for students to express 
themselves. This also means more permanent learning activity for other students. In other 
words, this style will help with permanence in learning...(t5) 
-... Certainly we say “visual”, we learn what we see better. The more we see the better 
we learn, children learn better in visual art activities by seeing and doing...(t4) 
-...It will have positive contributions. 
 
In Table 8 science teachers’ opionions about teaching science and art according to the content of workshop 
are given. Their opinions are given in 3 common code with their statements. Teachers express that visual effect is 
important in education, students can learn science and art and society can be better with easy art activities such as 
marbling. 
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Table 9  Teachers’ Opionions about Contribution of Science to Art after the Workshop. 
 
Theme Codes f Opinion 
Contribution to 
Environment and 
visuality 
4 
Increase the Attitudes 3 
9.
 C
on
tri
bu
tio
n 
of
 S
ci
en
ce
 to
 A
rt 
Beneficial 5 
-... the contribution to art is very big naturally. Definitely. It contributes to art; especially 
art very much. For example, the dissolving of another liquid atoms Õn water, becoming 
less condensed and existing of other chemicals and paints in water helps the paintings to 
look more vivid. For example, the deterioraton of a wall of a building in rain will be 
prevented with the advanced technology and this will help buildings look more beautiful. 
In Europe science and art are used very well. We see that buildings have been designed 
very beautifully. It is difficult to see this in Turkey. Since science is not developed, it is 
difficult to see this in Turkey. Since science is not developed in Turkey, we choose the 
way to destroy what exists. We destroy historical remains by meaning to protect 
them...(t1) 
-…In my school students do not have interest in art. Perhaps this will increase their 
interests in arts. To me, it will help both branches...(t2) 
-... If some of the children are to be artists in the future, they should be introduced to 
technology and use it at an earlier age. We use art in technology in the activities. These 
students will use this technology for art. This also helps indivuduals to be more 
optimistic towards art...(t5) 
-... From the point of science teacher, artists don’t like this subject much since art is an 
activity which is more intensive and requires being more skillful. I think these activities 
will be more useful... these will contribute to art. Art like painting, plastic arts, is a race 
activity in Turkey which people avoid being interested. Perhaps students will discover 
their own abilities and change their point of view. Art will-be a common activity...(t4) 
-...Certainly, we try to achieve something by separating them. Faculties of fine arts admit 
students with specific abilities. Yet, these students need more knowledge. This may help 
artists to have a broader perspective...(t3) 
  
In Table 9 science teachers’ opinions about the contribution of science to art according to the content of the 
workshop are given. Their opinions are given in three common code with their statements. Teachers explain that this 
workshop is helpful to the environment and visual art and useful to students since it will increase their interest in art. 
4. Discussion 
In this research, three main results emerge concerning science and art workshop that marbling art activity is 
used associated with the objects of science and technology course. The first one of these results reveals that 
marbling art activity is nice, useful, interesting, instructive, positive, applicable, and visually effective in learning, 
indirectly contributive to environment in science and technology classes and raises the awareness of students to art 
and science. There is a significant relationship among attitude, motivation and success for objects or facts (AcÕkgoz, 
2005; Kan and Akbas, 2005; Ozguven, 2005; Tanel, Sengoren and Kavcar, 2005). Motivating students and 
increasing their success can be done by affecting their attitudes positively. Attitude is among the targets of many 
training programs (Senemoglu, 2004, 418). While the integration of science and art offers different learning areas 
and opportunities, it also changes the attitudes of students to learning and social values (Shaw, 1999; Joubert, 2002; 
Feldman, 2003; Bahri, 2005). Besides, with this workshop, teachers realize that science and technology can be used 
together and these two disciplines are intertwined. The second significant result shows that the reasons for the 
separation of science and technology are the negative effects of the developments in technology, industry and 
economy, suppression of religion and the disconnection of the disciplines at schools. The last one is the common 
advice of the teachers that, like marbling art activity, making the applicability of other branches of art in science and 
technology classes widespread can be achieved by giving seminars to teachers and making new arrangements in the 
program. In addition to this, it is revealed that the concerns about the applicability of marbling art activity in science 
and technology classes are class management, working with crowded classes, insufficient material, working area 
and time. 
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